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Abstract 
An analysis was given to the spatial and temporal variation of organic matters in Zhonghu pond of Poyang Lake. The 
results indicated that the total P and available P of surface layer obviously is higher than the others. There is 
significant available P and total P in depth. Available P of recent water is higher than others and lower far water in 
different distribution. The tendency of total P fluctuates in the space. The total P is increasing with the time to pass. 
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1. Introduction  
Wetland was a transitional areas of special natural complex of land and water[1]. Phosphorus was the 
most important limiting nutrient in natural wetland or agricultural wetland soils, and essential nutrient 
elements in plant growth and development[2]. Therefore, the amount of phosphorus in the soil directly 
affected the productivity of wetland ecosystems. It was the main factors eutrophication in permanently 
flooded rivers, lakes and wetlands, and the indicators of wetland nutrient. Wetlands were an important 
reservoir of phosphorus. Study of soil phosphorus on spatial distribution characteristics of wetland 
provided information for filtration wetlands and wetland phosphorus management and on the global 
phosphorus cycle research [3-5]. Poyang Lake was located in the south bank of the Yangtze River, and 
was largest freshwater in China lake. There were rich resources, and Poyang Lake was an important 
wetland. Research of Poyang Lake currently focused on ecological protection, functionality and resource 
utilization. While there was rarely reported on soil phosphorus content and distribution of Poyang Lake 
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wetland. Thus, study of Poyang Lake wetland soils typical on the differentiation of phosphorus was 
important.  
2. General site description and methods 
2.1.General site description. 
Wu town (115 ° 55'-116 ° 02'E, 29 ° 07'-29 ° 14'N) located in the northern part of Jiangxi Province 
Yongxiu County, and junction of in the Gan River, Fu River, Xinjiang River, Rao and Xiu River systems, 
and was a subtropical humid monsoon climate, rich in calories, abundant rainfall, long frost-free period 
and four distinct seasons. Elevation was 14-17m, the highest temperature was 40.2 ć, extreme minimum 
temperature was -9.8 ć, the average annual temperature was 17.1 ć, annual precipitation was 744.1-
2363.2mm, annual precipitation was 1426.4mm, annual average sunshine hours was 1970h, Radiation 
total was 45000 h 106Jm-2, average wind speed was 3.9 m s-1, annual average relative humidity was 
80%, the average temperature was 18.3 ć, the surface water temperature was generally lower at 1.5-
2.5 ć, the water temperature at the bottom than difference was generally 1.0-1.5 ć. Lakeside town was a 
hilly region dominated plains, rivers, lakes, Island to two-thirds of the total area, only one third of the 
hills, the main inter-tidal mudflats and into the lake delta formation shore wetlands; seasonal floodplains 
and river flooding of wetland depressions formed; water level drawdown zone delta into the lake, beaches 
and lakes and wetlands formed [6], so it had the basic characteristics of typical wetland.  
2.2.   Soil Sampling. 
Soil samples were from Wu Town Yongxiu County Jiangxi Province, determined by plant under 
different plots and collected, and use of systematic random and typical sampling method of combining, 
that is, away from the edge of Gan river was about 400m, from the elevation of 1-4m band typical of 
plants to take a sample every 50m, a total of eight samples, each sample 1 × 1m2, each plot taken under 
the soil layer in the vertical soil samples, sample depth 80cm by every 10cm of soil sample collection, 
sample 216 soil samples, each sample was about 500g. Back to the lab after sample collection, spread a 
clean sheet of paper in a cool dry ventilated place, remove all kinds of debris, shredded, pulverized, and 
sieved with 60 mesh screen and stored in reagent bottles tested.  
2.3.   Experimental Methods 
.By sodium bicarbonate extraction (Olsen method) [7] measured soil phosphorus in each vertical 
gradient in the content.  
3. General site description and method  
3.1.Spatial and temporal variability of soil available phosphorus 
Vertical Variation on the available PTable 1 showed that surface soil available P were higher, 
especially that of No. 5,6,7 were more obvious in June 2007, the results were similar to Su DC [8]. The 
content of available P of No 7 was 14.37mg kg-1, this may be due to the larger biomass of the lake 
under the grass, about 7-10cm underground grass-roots level, and the grassroots level could reduce the 
loss of topsoil, so as to preserve phosphorus in the soil. 70-80cm in the soil at its relatively low content 
of available phosphorus, only about 1mg kg-1, which may be due to soil texture, structure, composition 
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characteristics of the vertical distribution. The nutrient elements also had significant vertical 
differentiation, and it may be clay soil [9], or water seepage problems. Only 10-20cm soil surface humus 
bulk density was high and porosity was small, solid-free structure, and the formation of impermeable 
layer. Soil moisture easily filled, and the lake was difficult to penetrate the soil when the rainy season or 
wet season. Soil phosphorus content increased with soil depth was gradually reduced [10]. ANOVA of  
available phosphorus and total phosphorus showed (table 3) there were significant difference of soil  
available P and total P content in vertical direction. It indicated that the vertical direction significantly  
effect on the available P and total P content. 
variation of available P in horizontal.The available phosphorus content in horizontal changed little 
(table 1), but changes of surface soil available phosphorus content were larger in different points. It 
Table 1 All sorts of different points of the depth of available soil phosphorus content (mg kg-1) 
  Depth (cm) 
Time 
0 10 20 30 40 50 60 70 80 
No a b c a b c a b c a b c a b c a b c a b c a b c a b c 
1 - 3.82 3.19 4.14 4.71 2.68 2.55 4.58 1.92 4.14 2.30 3.70 2.87 2.17 3.44 2.24 1.41 3.31 0.96 1.92
2.67
8
0.80
5 
1.91
5 
4.33 
0.48
8 
1.78
8 
3.44
2 - 7.13 9.54 3.35 3.95 5.86 3.98 2.17 2.93 3.67 2.68 3.70 3.82 2.81 2.30 1.12 2.55 3.06 0.01 2.42 1.28
0.01
1 
2.04
2 
3.44 
0.96
4 
0.00
9 
3.822
3 - 8.52 6.24 6.84 5.09 4.47 2.71 2.68 1.79 2.71 3.70 1.53 2.39 2.04 2.93 0.49 1.66 2.93 1.12 1.41
1.91
5
1.12
3 
0.00
9 
1.15
3 
1.12
3 
0.13
6 
2.424
4 - 8.78 6.11 10.5 2.93 2.30 6.21 2.30 2.30 3.03 1.15 2.04 2.08 0.64 1.66 1.6 0.01 2.55 0.96 0.39
1.02
6
1.91
7 
0.26
3 
1.53
4 
1.28
2 
0.89
8 
2.424
5 - 10.3 8.02 
10.0
2 
2.04 6.24 3.82 0.77 1.79 3.19 0.52 0.14 2.08 0.01 1.53 2.55 0.77 1.79 0.49 1.41
1.66
1
1.44
1 
0.39 
4.71
1 
0.17 
1.02
6 
1.153
6 - 
12.5
9 
8.02 6.21 1.79 4.20 2.87 1.03 2.68 2.24 1.03 2.04 1.76 1.79 0.90 3.51 7.38 0.90 0.49 1.15
2.16
9
1.12
3 
1.53
4 
0.77
1 
1.44
1 
0.51
7 
0.898
7 - 
14.3
7 
12.8
5 
13.0
4 
1.79 1.66 3.67 1.15 0.77 2.39 1.15 4.33
11.4
5
0.52 0.77 1.44 3.70 0.52 0.33 1.41
0.89
8
1.75
9 
2.29
6 
1.28 
3.34
7 
2.04
2 
0.39
8 - 7.00 8.65 
11.6
1 
2.42 5.09 5.57 0.90 2.55 1.76 0.90 6.87 4.78 1.28 3.06 1.28 1.53 1.28 0.65 1.53 3.44
0.96
4 
1.40
7 
1.40
7 
9.06
6 
0.89
8 
0.898
Table 2 Various points of the soil samples at different depths of total phosphorus content (mg kg-1) 
  Depth/cm 
Time 
0 10 20 30 40 50 60 70 80 
No a b c a b c a b c a b c a b c a b c a b c a b c a b c 
1 - 7672 
695
6 
367
1 1775
741
9 2449 
586
1 
303
9 
308
1
392
3 1481 891 2197 3755 1228
388
1 5313 1481 2028
190
2
581
9 
211
2 
194
4 
396
5 
177
5 1523
2 - 2702 
720
8 
388
1 2997
556
6 1186 
346
0 
383
9 
114
4
337
6 2154 1818 3544 4471 1396
472
4 3334 1102 2028
105
9
468
1 
270
2 693 
295
5 
573
4 
806.
8 
3 - 3629 
901
9 
223
9 4850
779
8 3881 849 
308
1 
194
4
156
5 2576 723 4176 2281 1691
114
4 765 4008 2449
303
9
438
7 
282
8 
556
6 
350
2 
657
7 1059
4 - 6324 
800
9 
413
4 4808
468
1 2660 
270
2 
379
7 
236
5
105
9 3292 807 3039 2702 2660
535
5 2744 2997 1944
244
9
186
0 
135
4 
316
5 
299
7 
750
3 2786
5 - 5776 
872
5 
396
5 2870
388
1 2786 
379
7 
325
0 
430
2
105
9 2407 2070 1017 2828 2744
678
7 386 1481 2239
135
4
165
1 
202
8 
569
2 
560
8 
127
0 4976
6 - 4260 
720
8 
480
8 2576
333
4 2786 
291
3 
518
7 
405
0
152
3 2702 1481 765 3376 2449
531
3 2618 3502 2323
160
7
240
7 
341
8 933 
295
5 
143
9 1986
7 - 2997 
880
9 
202
8 2449
544
0 3292 
426
0 
645
0 
392
3
118
6 2239 2197 2112 5777 723
598
7 5018 2154 3460
190
2
417
6 638 
249
1 
434
5 
400
8 
554.
1 
8 - 4387 
910
4 
438
7 596
169
1 2449 
186
0 
257
6 
383
9
325
0 2028 1228 1060 849 1565
426
0
680 1396 4555 3881
383
9 
148
1 
194
4 
287
0 
190
2 2197
Note: a:Nov.2006. b:June 2007.c: Nov. 2007. The data of surface in Nov. 2006 were lack.  
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suggested wetland soil water seepage may was poor. Soil phosphorus content of 20-80cm changed little 
throughout the year, while the surface soil erosion by rain was more serious, and the uneven accumulation 
of sediment. The time of soils soaked was different in water, which resulted in changing greatly of soil 
available phosphorus content. Overall, however, soil available phosphorus content in different points for 
the same depth was greater when the area was near the lake. The surface soil available phosphorus content 
of No. 7 was highest in all soil, and available phosphorus content of No. 1 and 2 were least. The ANOVA 
of horizontal direction and available phosphorus content showed that the difference was no significant 
(table 3).  
different time variation of soil available phosphorus content.Available phosphorus mainly calcium, 
magnesium, iron, aluminum and other form of combination of phosphate, compared with June and Dec. 
2007 of the surface soil samples, the two samples available P of No. 1 were stable, which the soils near 
water region were mainly long-term water immersion. Soil available phosphorus from No. 3 to 8 
decreased for water soaking into the depths. soil available phosphorus content of 10cm, 20cm from 4 to 7 
at Nov. 2006 and June 2007 decreased significantly. It suggested plant root absorption of phosphorus. 
4. Spatial and temporal variability of total phosphorus 
1.1. The vertical variation of total phosphorus 
.The same point and depth, total phosphorus content was more 100 times available phosphorus content, 
because soil total phosphorus included available phosphorus and delayed-P [11], and the content of 
available phosphorus was very small why soil phosphorus were main delayed-phosphorus. It suggested 
wetlands siltation of development was the main driving force, and sediment uneven deposition would 
inevitably lead to differences of island lake wetland soil structure and texture. The results may cause 
variation of soil total P content of wetlands in the same succession stages[11]. Eight samples of soil of 
70cm at June 2006were from 5692-6930 mg kg-1. The changes in other plots were little with depth, the 
changes no significant at June 2006 and Dec. 2007. The ANOVA showed that the difference was 
significant between vertical direction and total phosphorus content. 
Tab.3  ANOVA result of P in different time and space Location 
Time Spatial 
Available P Total P 
F Value Sig. F Value Sig. 
Nov. 2006  
vertical 10.314** 0.000 3.835* 0.002 
horizontal 0.488 0.840 1.207 0.314 
June 2007 
vertical 19.341** 0.000 3.633* 0.002 
horizontal 0.311 0.946 0.455 0.863 
Dec. 2007  
vertical 11.885** 0.000 14.164** 0.000 
horizontal 0.898 0.515 0.357 0.923 
1.2. Variation of total phosphorus in horizontal. 
As can be seen from table 2, soil total P of surface was significant higher than that of subsoil, which 
was due to soil phosphorus from the soil parent material and return of plant and animal residues, and soil 
type and climatic conditions. The wetland soil total phosphorus content was relatively high, which were 
certain relationship with process of soil development. In addition, the insoluble phosphate major 
accumulated soil surface, and a small amount of soluble phosphate leached when soluble phosphate was 
adsorbed by soil colloids, which also contributed to the high total phosphorus content. The same point and 
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different depth of soil samples, the total phosphorus content showed variation of volatility. ANOVA 
results showed that the horizontal direction had no significant effect on its content (table 3). 
5. Summary 
 (1) Soil total P were significantly higher than that of available phosphorus in the wetland.  
   (2) Soil available P in the vertical distribution was decreased from top to bottom.  
   (3) The vertical distribution of total phosphorus changed by volatility, but the extent of the      
   inconsistency speed curves, the turning point of the curve are not the same. Horizontal variation of 
total phosphorus was not obvious, the objective reasons yet to be studied further. Its content increased 
with time, the reason why the remnants of plants may be dead in winter, and the flood water of rice and 
other phosphorus-containing substances entrained in the grassland in turn followed by deposition. 
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